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Exercise	-1	–	ConverFng	AOD	to	PM2.5	

Required	Data	
	
	

• 	PM2.5	mass	concentraFon	from	ground	monitors	

• 	Satellite	Derived	Aerosol	OpFcal	Depth	

• 	Meteorological	Fields	–	only	if	working	with	mulF-variable	method	
	



LADCO	Region	–	CorrelaFon	between	PM2.5	and	AOD	
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Exercise	-1	–	ConverFng	AOD	to	PM2.5	to	AQC	…	

STEP	#	1	-	GeUng	Satellite	and	Surface	Data		

• 	Obtained	MODIS	AOD	data	file	from	NASA	data	server	for	your	
region/date/@me	of	interest	
	
(hCp://ladsweb.nascom.nasa.gov/)	–		from	earlier	exercise	
	
• 	To	get	PM2.5	data	for	your	region	
• hCp://www.epa.gov/airdata/ad_maps.html		--	FOR	US	Data	
• hCp://aqicn.org/	-	Global	air	quality	monitoring	system	
• 	Your	own	data	source/measurements	

	
	



Exercise	-1	–	ConverFng	AOD	to	PM2.5	to	AQC	…	
STEP	#	2	–	CollocaFng	Satellite	and	Surface	Data	

• Run	IDL/Matlab/HDFLook/Python	etc.	code	to	obtained	AOD	at	
loca@on	of	the	PM2.5	ground	monitor.	
	
Python	Scripts:		
hCp://arset.gsfc.nasa.gov/airquality/python-scripts-modis-aerosol-data-sets	
IDL	Code:	
hCp://arset.gsfc.nasa.gov/sites/default/files/airquality/workshops/Santa_Cruz_2013/
read_mod04_map_aqc.zip	
	
• 	Spa@al	and	Temporal	Colloca@on	Methods	
• 	pick	nearest	pixel	or	average	over	3x3	or	5x5	pixels	
• 	pick	closest	PM2.5	measurement	from	ground	to	satellite	
over	pass	@me.	If	hourly	data	is	not	available	then	daily	mean	
data	can	be	used	as	well.	
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STEP	#	2	Cont…		



STEP	#	3	-	Developing	RelaFonship	between	AOD	and	PM2.5	

Exercise	-1	–	ConverFng	AOD	to	PM2.5	to	AQC	…	

Slope	

Intercept	



STEP	#	4	-	EsFmaFng	PM2.5	from	Satellite	AOD	

y	=	0.5618x	+	6.8839	
R²	=	0.56,	R=0.75	
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Observed	PM2.5	Mass	ConcentraFon	

Exercise	-1	–	ConverFng	AOD	to	PM2.5	to	AQC	…	

PM2.5=	AOD*46.7	+	7.13	

In	ideal	condi@ons,	two	separate	data	sets	should	be	used	to	form	the	rela@onship	and	to	test/
validate	the	regression	equa@on.	



STEP	#	5	-	PM2.5	to	Air	Quality	

Exercise	-1	–	ConverFng	AOD	to	PM2.5	to	AQC	…	

Online	Tool	

hep://
www.airnow.gov/
index.cfm?
acFon=resources.co
nc_aqi_calc	

This	is	based	on	US	EPA’s	DefiniFon	of	AQI,	which	can	be	different	in	other	countries	



STEP	#	5	-	PM2.5	to	Air	Quality	

Exercise	-1	–	ConverFng	AOD	to	PM2.5	to	AQC	…	

AQC	-	
Est	

AQC	-	
Obs	



CreaFng	Air	Quality	Category	Map	

Provide	MODIS	AOD	file,	slope	and	intercept	to	
this	code	–	will	create	AQC	map	

A	Python	Tool	
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June	20	2011	



June	21	2011	



MulFple	Linear	Regression	Method	

Required	AOD	and	Meteorological	Fields	–	
more	data	processing,	more	experFse	but	
most	of	the	Fme	product	more	accurate	

PM2.5	esFmaFon	



MulFple	Linear	Regression	Method	

AOD,	PM2.5	and	Meteorological	Data	



MulFple	Linear	
Regression	
Method	
Results	

EPM2.5=	OPM2.5*0.8823x	
R²	=	0.8582,	R=0.93	
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Regression	analysis	provides	the	first	
approxima@on	of	surface	PM2.5	mass	

concentra@on	and	air	quality;	its	accuracy	
depends	on	training	data	and	varies	in	space	
and	@me.	Careful	data	quality	control/tes@ng	
and	valida@ons	should	be	performed	before	

using	this	method	for	the	quan@ta@ve	analysis.	
The	method	works	best	when	boundary	layer	is	
well	mixed,	no	significant	aerosol	aloa,	and	in	

the	small	par@cle	dominated	regions.	

!!!	CauFon	!!!		


